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- TVe, The Renold and Coventry Chain 

- Company Limited, a Company organised 
under the laws of Great Britain, James 

• Henry Icke, a British Subject, and 
5 CL/Uience James Potts, a British Suh- 
: ject, all of Spon End Works, Coventry, 
^ Warwickshire, do hereby declare the 
; nature of this invention to he as 
follows : — ' 
This invention relates to machines for 
.. assembling' the components of a jointed 
: link chain, of the kind in which com- 
: ponents during assembly are located with 

- the axes of all the joints lying in a hori- 
i5 zontal plane — that is to say, the length 

' of the chain is horizontal and the outer 
: link plates are vertically on edge. 

The object of the present invention is 
' to provide a machine of this kind for 
20 assembling jointed link chains of the 
: roller type the components of which con- 

- sist of inner link combinations already 
'_ assembled, bearing pins, and outer link 
j plates. 

2o According to cue feature of the present 
^ invention inner link combinations are fed 
:: to an intermittently moving locating 

- means which locates them in correct 
r 'Spaced relationship with the axes of all 

30 their bushes in a horizontal plane and 
■ moves them step-by-step ; bearing pins are 
' inserted into the bushes and subsequentlfy 
: outer link plates are placed in position 

35. it the sides of the succession of inner link 

- combinatious and forced on to the bear- 
^" ing pins already within the bushes of the 

- inner link combinations by pressure 
1 applied laterally to the outer link plates. 

•^Q According to a further feature of the 
• ; invention the locating means comprises a 
^ horizontally-disposed feed slide having 
:rack teeth directed downwardly and sur- 

- mounting a smooth horizontal guideway 
upon which the inner link combinations 

1 rest, means being provided for moving the 

-slide in a cyclica'l path comprising a for- 
ward movement along the horizontal 

^guideway with its teeth in proximity to 
gQ- the guideway, an upward movement, a 
retiirn horizontal movement in the raised 

{position, and a downward movement to 
bring its teeth once more into proximity 

.to the G-uidewav at the beginning of its 
[Price 1/-] 



forward horizontal movement. The pitch 
of the rack teeth is equal to the pitch of 55, 
the chain to be assembled, and it will be 
appreciated that inner link combinations 
placed, on the guideway one at a time at 
the rear end of the feed slide will be 
engaged by the rack teeth, fed forward go 
along it during the forward movement ol 
the feed slide, left stationary upon the 
guideway during the upward and return 
movements of the slide and re-engaged by 
different teeth of the feed slide, and fed 65 
forward again during the ensuring for- 
ward movement. The amplitude of the 
horizontal movement of the feed slide is 
equal to two chain pitches whereby a suc- 
cession of inner link combinations are 70 
spaced apart along the guideway with the 
axes of their adjacent bushes separated 
by a distance equal to the pitch of the 
chain, all the combinations in the succes- 
sion being fed forward a distance equal 75. 
to two chain pitches during each forward 
movement of the slide. 

A further feature of the invention con- 
sists in improved means for locating the 
ends of the bearing pins during, the. pro^ 8(7 
cess of forcing an outer lini plate over 
them, which consists in locating pins 
haying pointed ends which are. mounted 
resiliently in the ram which applies the 
pressure to the outer link plate and which 85 
are of a diameter to fit the holes in these 
plates, the pointed ends entering corre- 
spondingly-shaped recesses centrally dis- 
posed in the end faces of the bearing pins. 
Wlicn the ram advances the locating pins qq^ 
first pass through the holes in the outer 
link plates and locate these plates cor- 
rectlly, and their pointed ends then enter 
the recesses in the ends of the bearing- 
pins and bring these pins into register 95 
with the holes. Further movement of 
the ram causes the locating pins to retreat 
into the ram against spring pressure, and 
finally the ram forces the side plates over 
the ends of the bearing pins. • jlqo 

The machine may comprise a pair of 
rams arranged to apply pressure from 
both sides to each inner link combination 
in turn whereby they are all brought tO' 
a definite width prior to the assembb^ 
therewith of the outer link plates. In the 
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preferred design tins is accomplished by-, 
employing one moving " ram and a . fixed 
anvil. * ' • 

The machine may be arranged to jvress 
5 each pair of onter link plates on to the 
bearing pins simnltaneously, there being 
two rams opposite to on6 another for this 
purpose, each preferably provided with 
pointed locating pins such as are referred 

10 to. above. It is preferred, however, to 
apply the outer link plates in more" than 
one stage, those on one side being applied 
at one station, and those on the other side 
being^ applied at a 'subsequent station. In 

15 this case two further rams oppositely dis- 
posed are provided which finally com- 
plete the prying da of each pair of outer 
link _ plates and bring them all to a imi- 
- form separation. 

20 The invention further comprises im- 
proved' means whereby the failure to feed 
a* coinponentV the feed of a faulty com- 
ponent- or the . presenting of a component 
m an incorrect attitude will automatically 

25 cause the machine to stop. 

A preferred embodiment of the inven- 
' tion will now be described by way of 
example.. The assembly of the chain 
takes place on a_ horizontal guideway. 
having a central iih on which the rollers 
of '^e chain rest, and two grooves one on 
either side of the rib for the link plates. 
The various tools are actuated by earns 
mounted upon, a caiu shaft arranged 

35 parallel to the leng^-h of the guideway. 
Inner link combinations are fed in a con- 
tinuous sti-eam from a suitable hopper on 
to the guideway at one end. From here 
they are fed alpn^ the guideway intermit- 

40 tentiy one at a time in proper spaced rela- 
tionship, and at successive stations the 
following operations are performed : — 

(1) The inner link combinations, are 
brought, to a uu-if orni. wfdtJr-by -means of 

45 a ram which approaches it from the side 
and cooperates with a fixed anvil, the 
closed distance between the face of the 
ram and the face of tHe anvil being equal 
to the desired width of these components, 

60 Thus, any inner lints which are wider 
than the standard dimensions are reduced 
in width by this ram. 

(2) Two jointing pins are . fed into 
adjacent bushes of the inner, links. 

55 (3) An outer link plate is fed into posir 
tion with its holes opposite to fhe beariiig. 
pins lying in the. contiguous bushes of 
two inner links and is forced over the two 

jointing pins by a rain which nioves in 

60 from the side. . . * . 

(4) An outer link plate is fed .on the 
other side of. -the chain and forced on to 
the ends' of the jointing pins in the same 

. . . wav as. the outer link plates first described. 

(65 (5) Two rams are moved in from oppo- 



site sidiss" to complete the pressing of the 
cuter link p.lates over the jointing pins, 
and to bfiiig' the outer link plates to a - 
definite constant separation. 

The feeding forward of the components 70 
along the guideway is effected by means of 
cj. feed slide in the form of a rack having 
its teeth downwardly dii-ected and 
mounted above the guideway. The pitch ■ 
of the rack teeth is the same as that of 75 
the chain to be assembled and it extends • 
forwardly along the guideway to a point 
in advance of the Station No. 3 at which 
the first outer link plate is supplied. This 
feed slide or rack has two moveiuents, 80 
namely, a horizontal forward and return ^ 
movement and an up and down movement, • 
these movements being imparted to it by ■ 
two separate cams. It begins its forward = 
movement from a position in v.-hich its 85 
rear end is immediately over thie point to 
which the inner linlcs* are fed, and the 
extent of this forward movement is equal 
to twice the pitch of the chain. TJiis , 
forward feed movement is performed 90 
while the rack is in its lower position. 
At the end of the forward movement the . 
rack is raised and is returned to its start- 
ing point in the raised position wheretipon 
it descends to its original level. It will 95 
be appreciated that if an inner link is - 
placed upon the rear end of the guideway ^ * 
the rack in descending will enter one of 
its teeth between the two rollers, vrhere- 
upou during the forward movenient at 100 
rlie lower level the inner link will be car- 
ried, along the guideway a distance equal 
io twice the chain pitch. The upv.-ard • 
iiioxement is sufticient to bring the tips of - 
the teeth of the rack clear of the rollers ^05 
so that when the rack returns in its raised • 
poaitioh it will leave the inner link at the 
print to T\hicli it lias been moved. Dur- . 
ing this rettirn nioTemcnl a second inner 
link will have been fed on io the guide- 110 
wa:^ and this also will be engaged by a - - 
tooth, of the rack when the rack descends, 
while a tooth further along the rack will 
aUo engage the first inner link. The '-. 
next forward movement of the rack -will 115 
therefore feed both inner links in proper 
spaced relation a further step of move- 
ment along the guideway, and the.se oper- 
ations will be continued indefinitely with - 
the restilt that a succession of inner links i20 
will move step-by-step along the guideway 
in proper, spaced relation with one ^ 
another. . . ^ 

As each inner link reaches Station No. , 
1 a ram aoproaches it from one side. It 125 
is operated by a cam through a lever and 
it ,copperates with a . fixed anvil placed on . 
tha other side of the guideway, the faces 
of .the rani and of the anvil approaching 
one ahoiLher by a distance equal to the 'i^^ 




desired' iiiiisb.ed widtli of the inner links. 
'l^Ku'Sj any inner link wiiiuh is too wide 
i&} brought to the standard widtli. 

At Station J^o. 2" the jointing' pins are 
5 fed from a hopper through two chutes' 
side-by-side which present two pins in a 
horizontal position at the correct distance 
apart to the upper end of a resiervoir or 
magazine. These pins are taken two at 
10 a time from the lower end of the reservoir 
by phing:ers which insert them into the 
bushes of the inner links. These plungers 
are carried by a ram in which they slide 
u'nJer spring- pressure. At the oiVposiie 
£5 side of tlio guideway is a similar ram 
oarryiug two similar plungers which also 
side within the rani under spring pressure. 
The movement of the two rams is eft'ecled 
by separate cams through suitable levers 
20 links and is such that the plungers 
on the side of the guideway remote from 
the reservoir (the centering plungers) first 
pass through the bushes, the plungers on 
the reservoir side (inserting plungers) 
25 being in their retii'ed position. The in- 
sorting plungers begin their forward 
movement while the centering plungers 
are still within the bushes, and they 
remove two beafiug jjins from the lower 
ends of the piles within the reservoir and 
bring their ends into contact with the 
ends of the centering plungers. There- 
upon the centering i^lungers recede in con- 
cert with the advance of the inserting 
35 plungers until the pins are completely 
within the bushes. Thereupon the two 
rams separate and the feed rack advances. 
It will be appreciated that the function 
of the centering plungers is to ensure that 
40 the bushes shall be correctly located to 
receive the bearing pins and to guide the 
bearing pins into the bushes. 

The attachment of the hopper feed 
chutes to the pin reservoir is otf-set, and 
45 the pins to be fed are transferred from 
the feed tube position to the reservoir 
position by a slide of a thickness corre- 
sponding to the length of the pins, which 
acts as a gauge to prevent pins of incorrect 
50 iengih being passed to the reservoir. 

At station !No, 3 outer link plates are 
fed to one side of the guideway. The 
link plates are arranged in the form of a 
stack in a magazine, the lower end of 
55 whicli is curvej so that each link plate 
emerges from the extremity of the 
magazine on edge with the line joining 
its holies horizontal. On emerging from 
the extremity of the magazine each pla.(.o 
60' is fed down to a position on the guideway 
where it. spans the pan between two 
adjacent, inner links with its holes oppo- 
site the two bushes. A fixed anvil is 
■ arranged on the side of the guideway 
.65 opposite to this link plate and a ram is 



gilided so as to force it ou' to the bearing 
pins supported" by this anvil. This rain- 
nas two Centering pluhgctrs sliding withiii 
it against sjiring pressule' and the free 
ends of these plungers are in' the form of 
obtuse angled conical points. The end * 
faces of the bearing pins are formed with . 
corresponding countersinks or reoesses'. As 
the ram advances the ends of the center- 
ing plungers pass through the holes in 75 
the link plate thus centering these holes 
by reason of the fact that the locating 
pins tit them closely. Thereupon the 
points Of the plunger enter the recesses, 
in the ends of the bearing pins and bring 
these pins into accui-ate alignment with 
the holes in the link plate. The ram con- 
tinues to advance, the plungers retreat 
into the ram agJi-inst spring pressure, and 
finally the face of the ram engages the 85 
link plate and presses it over the ends of . 
the bearing pins. 

At Station No. 4 there is a similar 
aiTangement of link plate, magazine, 
anvil and ram with centering plungers, 90 
whereby the link plates on the other side 
of the chain are added. From this point 
the chain is fully assembled and it finally 
passes under a sprocket wheel which is 
rotated intermittently in time with the 
step-by-step movements of the feed rack. 

The two rams just described are oper~ 
ated by cams which are so adjusted that 
the outer link plates are not pushed to 
their final positions over the bearing pins. loO 
The final operation consists in completing 
the pressing on of the outer link plates by 
means of two opposed rams at Station 
Ko. 5. Both these rp-ms are cam operated 
and are provided with two holes in align- 105 
meat with the bearing pins and in these 
holes are adjustable plugs which are set 
so that their faces are slightly set back 
from the faces of the rams by a distance 
ecLual to tlie amount by which the ends 11G» 
of the bearing pins are to project beyond 
the outer faces of the link plates. The 
working faces of these rams are adjust- 
able and are so adjusted that the opposed 
faces of the rams approach one another to fig, 
a distance equal to the desired final width 
between the outer faces of the upper link 
plates and these rams, thereby ensuring 
that the clearance between the outer and 
inner 'link plates stall be uniform through- - 120 
out the chain. 

A device is provided which autoinatic- 
ally omits one outer link plate at pre- 
determined intervals. This device may 
bo provided either at Station No. 3 or 125, 
Station No, 4. It consists of a. sprin.flf 
retracted plunger the end of which is 
arranged opposite the horizontal exit from 
the link plate ma^zihe, so that when the 
plimger is' piished forward it enter's the i^^' 
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magazine and pusiies back the stack of lion by means oi a springy auci this bar 
link plates within it,- thereby preventing cooperates ^'nth a projection on the clutch- 
tbe supply of one of the liSk plates, disengaging lever so that if the bar is. 
This pushing forward of the plunger- is detained at the end of its positive move- 
5 effected by a cam carried by . an endless ment and thereby prevented from moving 70 

- chain hanging in ' a Coop over a sprocket back under the indiience of its spring 
wheel geared to the operating mechanism the projection on the iever will abut 
of the machine so as to rotate intermit- against the side of the bar near one end 
iently. A lever having a cam roller is thereof and will thereby be prevented 

iO interposed between the plunger and the from moving out of the path of the cam 75 
chain cam so that every time the cam projection on the clutch member, thereby 
engages the cam roller the end of the causing the clutch to be disengaged. If, - 
. lever pushes forward the plunger to pre- however, the bar is not detained its ends 
- . vent the delivery of one link plate. will have been withdrawn clear of the 

"li5"~ - that one of the t;\VD Stations Nos. 3 projectioiL on the lever at the time that gp 
; a,nd 4 which is " riot provided with this the cstm projection is about to engage with 
' device there is a hand-operated plunger the cain portion of . the lever, so that the 
• : 'arranged in. the same position as the auto- spring attached to this lever can with- 
.maticaUy operated plunger just described " draw it . out- of the path of the cam pro- 
jSO and. provided with a catch so that it can jection so that the 'dutch, is not dis- 85 
'- 'be pushed into the eiid'of the Qink plate engaged. • 

magazine and left there so. as .to -interr ' The bar is provided with a nuinber of 
Tupt the supply of link plates. ' A hand- . notches with each of which is associated 
operated^ catch is also , provided on the' . a latch« Each latch is operatively con- 
25 automatically operated plunger - so that- nected to a feeler which is reeiprocated 90 
this plunger also can be. held, in the feed- into and put of engagement with a 
interrupting position. Similar arrange- separate one of the components at its 
ments may be provided for interrupting respective assembly position, the move- 
the supply of inner links .and bearing ment into engagement with the component 
2Q pins, the purpose of these provisions being being effected by means of a spring. The 
to enable the. machine to be riin idly for parts are so tinied in relation to one 
.. the purpose of adjustment or setting with- another that if a correct component is 
out the necessity of emptying the hoppers correctly fed at any. station the feeler co- 
and. magazines. operating with that component will cause 

35 The drive to the camshaft is through a the corresponding latch to piass into and lOO 
■ dog clutch which is provided with an auto- out of the associated notch in the bar 
matic disengaging mechanism, so arranged while that bar is stationary at the end of 
' to function through the failure to feed a its positive movement, so that the bar is 
component, the misfeeding of a com- free to be retracted by its spring. If, 
4.0_ponent, or the feeding "of a faulty comr however, a component is missing or is in- 105 
ponent. This mechanism consists of a correctly fed the abnormal movement of 
cam operated bell-crank lever having an the feeler will cause the latch to remain 
inclined cain portion working in cqhjunc- in the notch thereby preventing the retrac- 
tion with an inclined cam projection on tion.of the bar, which is thus detained so 
.-45 the sliding clutch inembar.- The levex* is .as to prevent the retraction of the clutcli- HO. 
.oscillated so that its . cam portion moves disengaging lever, as described above, 
in and out of the. path of the cam prbjec- Thus, any misfeeding. of - any component » 
.- tion on the clutch member, and is so or the absence of a component will cause 
arranged that w:hen it is detained in that the clutch to be disengaged. - 
50 path (by a bar to be described later) the The feeler for the inner links consists 115 
J .' slidiog clutch member will be forced out of two spring-iload.ied plungers which are 
of - -engagement, thus stopping the arranged to^ come down upon the two 
machine. .- The cam operating the .befU- rollers of the- inner link, and these 
crank lever positively moves the lever -cam plungers are .isaxried by the feed rack, 
55 portion into .the path of the dutdbi m«m- the forward movement of which is ei^fecied 120- 
ber caxa- projection^ and a coil spring ' by a spring while its rearward movement 
attached to the lever withdraws it from ' is brought about positively. A fixed step 
.this zone to aXLow the projection on the ' is arranged so that the plungers will clear 

- dutch member to pass,- whereby the clutch it if they are resting on the rollers of an 
60. is not disengaged and the machine runs., inner dink, but should. the inner link be 

continuously.' missing, or eve^ should a roller be miss- 

A bar arranged' parallel' to the cam iitg from the lint,' one or other of the 
- shaft, is reciprocated, in synchronism with plungers will abut against the fixed stop 
the rotation of the cam shaft;, in one and will prevent the forward movement 
^ direction, positively and in the other direc- of the feed rack. The latch associated ^30 
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with tUe inner links is connected directly 
tlie feed rack and therefore indirectly 
I0 tiie plungers which constitute the 
feelers proper. The feed rack may be 
provided with similar spring-pressed 
:)l',n\gers whicli are hrought down on to 
iho bearinf? pins and which ahiit against 
i\ fixed stop if a bearing pin is missing:. 
Thus, a sing^le latch connected to the feed 
rack serves both for inner links and for 
hearing- pins. 

Separate latches are provided for the 
feelers engaging the two outer link plates 



on opposite sides. Each of these feelers 
engages directly wilh the upper edge of 
the oiiter link plate and is directly con- 
nected to this latch. If the link plate 
is missing the feeler will proceed further 
than normal and will cause the latch to 
detain the bar. 

Dated the 28th day of November, 1931. 
For the Applicants : 

aiLL, JENiSriisrGS & every- 

CliATTON, 
Chartered Patent Agents, 
51/52, Chancery Lane^ London, W.C. 2. 
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COMPLETE SPECIFICATIOIf. 

Improvements relating to Machines for the Productioii of 
Transmission Chains. 



We, The Uenoli) and Covjbntrt Chaik 
CoMPAmr Limited, a Company organised 
under the laws of Grreat Britain, Jambs 
Hektrt Igke, a British Subject, and 

25 Claebnce James Potts, a British Sub- 
ject, all of Spon End Works, Coventry, 
vV^arwickshire, do hereby declare the 
nature of this invention and in what 
manner the same is to be performed, to 
be particularly described and ascertained 
in and by the following statement : — 

This invention relates to machines ior 
assembling the components of a jointed 
link chainj of the Idnd in v/hich com- 

35 ponents during assembly are located with 
the axes of all the joints 'lying in a hori- 
zontal plane — ^tliat is to say, the length of 
the chain is horizontal and the outer side 
plates are vertically on edge. 

40 The object of the present invention is 
to provide a machine of this kind for 
assembling jointed link chains of the 
roller type the components of which con- 
sist of inner link combinations already 

45 assembled, jointing stnds, and outer side 
plates. 

According to one feature of the present 
invention inner link combinations are fed 
to an interTniltentilj'- moved locating means 

SO which locates them in correct spaced rela- 
Uoaship with the axes of all their bushes 
in a horizontal plane and moves them 
• Ftep-by-step ; jointing studs are inserted 
into the bushes and subsequently outer 

55 side plates are placed in positions at the 
sides of the succession of inner link com- 
binations and forced on to the jointing 
studs already within the buslies of the 
inner link combinations by pressure 

60 applied laterally to the outer side plates. 
According to a further feature of the 
invention the locating means comprises 
9. horizonta'lly-disposed feed rack having 
its teeth directed dowjiwardly and sur- 



mounting a smooth horizontal guideway 65 
upon -which, the inner link combinations 
rest, means being provided for moving 
the rack in. a cyclical path comprising a 
forward movement along the horizontal 
guideway with its teeth in proximity to 70 
the guideway; an upward movement, a 
return horizontal movement in the raised 
position, and a downward movement to 
bring its teeth once more into proximity 
to tlia guideway at the beginning of its 75 
forward horizontal movement. The pitch 
of the rack teeth is equal to the pitch of 
the chain to be assembled, and it will be 
appreciated that inner link combinations 
placed on the guideway one at a time at 80 
the rear end of the feed rack will be 
engaged by the rack teeth, fed forward 
along it during the forward movement of 
the feed rack, 'left stationary upon the 
guideway during the upward and return 85 
movements of the rack and re-engaged 
by different teeth of the feed rack, and 
fed forward again during the ensuing 
forward movement. The amplitude of 
the horizontal movemenc of the feed rack qq 
is equal to two chain pitches whereby a 
succession of inner link combinations are 
spaced apart along the guideway with the 
axes of their adjacent bushes separated 
by a distance equal to the pitch of the '95 
chain, all the combinations in the succes- 
sion being fed forward a distance equal 
to two chain pitches during each forward 
movement of the rack. 

A further feature of the invention con- 100 
sists in improved means for locating the 
ends of the jointing studs during the pro- 
cess of forcing an outer side plate over 
them, which consists in locating pins 
Ixaving pointed ends which, are mounted ^05^ 
resiliently in the ram which applies the 
pressure to the outer side plate and which 
are of a diameter to fit the holes in these 
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plates, the pointed ends entering corre- 

- sponding>ly-sJiaped recesses cen^ally dis- 
' posed in the end faces of the jointing 

studs. When tbe ram advances the locat> 
Q iug pins first pass through the holes in 
the outer side plates and locate these 
plates correctly, and their pointed ends 
then enter the recesses in the ends of the 
jointing studs and bring these pins into 

10 register with the holes. Further move- 
ment of the ram causes the locating pins 
to retreat into the ram against spring 
Ijressiure, and finally the ram forces the 
side plates aver the ends of the jointing 

15 studs. 

The machine may comprise a pair of 
rams arranged to apply pressure from both 
sides to each inner link combination in 
turn Trhereby they are all brought to a 
20 definite width prior to the assembly there- 
with of the outer side plates. In the 
preferred design this is accomplished by 
employing one moving ram and a fixed 
anvil. 

25 The machin.3 r.iay bo aii'angcd to press 
each pair of outer side plates on to the 
jointing studs simultaneoiisiy, there being 
two rams opposite to one another for this 
purpose, each preferably provided with 
pointed locating pins such as are referred 
to above. It is preferred, however, to 

- apply the outer side. plates in more than 
one stage, those on one side being applied 
at one station, and those on the other side 

.35 being applied at a subsequent station. 
In this case two further rams oppositely 
.disposed are provided which finally corn- 
piste the pressing on of each pair of outer 
.side plates and bring them all to a uni- 

40 form separation. 

A machine embodying the invention 
will now be described by way of example 
with reference to the accompanying draw- 
ings, in which 

45 Figiirs 1 is a diagram in plan showing 
the various operations performed by the 
machine, ITigures 2 to 5 nre detail. views 
showing successive sta^os in the feeding 
of the inner links, 

50 Figure 6 is an elevation of the machine 
as seen from the side i-emote from the 

■ " cam shaft. 

Figure 7 is a plan of the complete 
machine, 

55 'Figures 8 to 12 are end elevations in 
section at the positions A, B, C, and E 
'. respectively, viewed from the left of 
Fisrures 6 'and 7, 

• Figure 13 is. an end elevation of the 
60 machine also looking from the left of 
Fisfiires 6 and 7. 

Figure 14 is a detail view of the mech- 
anism for actuating the feed rack, as seen 
from the cam shaft side of the machine, 
65 parts' being broken away fox clearness. 



Figure 15 is a view similar to Figure 
14 showing the parts omitted from that 
figure. 

Figure 1 6 is a plan in section on the 
nine XVI— XVI in Figure 14, 70 

Figure 17 is a detail view in section 
on the line XVII—XVII in Figure 15, 

Figure IS is a diagram illustrating the 
path of movement of the feed rack. 

Figures 19 to 22 are sectional elevations 75 
on an enlarged scale of parts of Figures 
9 to 12 respectively, 

Figure 23 is a side elevation showing 
mechanism at station B, 

Figure 24 is a side elevation of the 80 
feed rack showing certain feelers which 
co-operate with a stop mechanism. 

Figure 25 is a cross sectional elevation 
of the machine taken on the line 
XKY—XXY in Figure 7 with parts 85 
broken away. 

Figure 26 is a plan of Figure 25, 

Figure 27 is a side elevation of Figure 
25 as seen from the left, 

Figure 28 is a side elevation of the 90 
machine as seen from the left in Figures - ; 
8 to 12 but witli the (fam shaft omitted, 
and 

Figure 29 is a side elevation of part of 
the jnechanism for feeding the inner gg 
links. 

Referring first to Figures 1 to 5, which 
show the successive operations performed 
by the machine, the assembly of the chain 
takes place on a horizontal guide way 20 100 
having a central rib 22 on which the : 
rollers of the chain rest. There are five 
assembly stations placed alon^ the nuide- 
way and desi^ated respectivelj' A, B, 
C, D and E. , Before describing the oper- 105 
ations performed at these stations it v»-ill 
be explained how the inner links are fed 
along the guidewaj*. The inner iinks 
nxe fed one-at a time on to the guidev/av 
20 at the extreme left thereof as seen in 110 
Figures 2 to 5 — ^tliat is at the upper end 
as seen in Figure 1, which is a plan. 
As each link 24 takes its place upon the 
guideway a feed rack 26, having its teeth 
28 directed downwardly, is brought down 115 
upon the link as indicated in Figure 2. 
The pitcli of the teeth 28 is the same as 
that of the chain to be assembled, and 
the rack extends forwardly along the 
guideway to a point in advance of station 120 
C. After its downward movement the • 
rack moves forwardly (to the riufht) into 
the position shown in Figure 3, the extent 
of this movement being equal to two chain 
pitches. The next -inner link is then 125 
gravity fed upon the guideway and the > 
rack is raised so that its teeth are clear 
of the links, as shown in Figure 4- ' 
Thereupon the rack moves back to its 
original position (Figure 5) and descends ^^0 
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once more into the position shown in 
JTigure 2. It -will be readi'ly appreciated 
tliat if this cycle of operations is repeated 
the result will bo to feed forward along- 
S the guideway a succession of inner links 
in correct spaced relation with one 
another, the snccession of links halting 
alter each feed movement. 

As each inner link reaches station A 
10 (Figure 1) a rani 30 approaches it from 
one side and presses the link against a 
fixed anvil 32 on the other side, the faces 
of the ram and of tlie anvil approaching* 
one another by a distance equal to the 
15 finislied vridth of the inner liiik§. The 
object of this operation is to ensure that 
links wJiicli are too wide, and which 
w'ou^.d tiierefore cause tig'ht joints, are 
reduced to the proper width, and to flat- 
20 ten out any burrs which might be present. 
At station li joint iug studs 34 are fed 
in pairs in a manner which -will be 
described hereinafter, each pair of studs 
boing presented in a iiorizontai position 
25 a.t the correct distance apart as shown. 
A ram 36 is provided with two pluDgers 
38 which .sliiie withiji the ram under 
spring pressure. At the opposite side of 
the guideway there is another ram 40 also 
50 provided vriih plunoers 42 sliding within 
tlie ram against s^jring pressure. These 
^ two rams are moved, in a manner whic»i 

will he described later, in such a way 
that the plungers 42, v.hich will be 
^ ^ referred to as the guiding plungers, first 
pass through the bushes of the inner link, 
the ram 36 being in tlie retracted posi- 
tion as shown. The ram 36 begins its 
•■ forward movement while the guiding 

; 40 plungers 42 are still within tlie bushes, 
[ causing the plungers 38, hereinafter 

referred to as tlie inserting plungers, to 
push the studs 34 to the left until their 
ends come into contact with the ends of 
45 the guiding plungers. Thereupon the 
j rani 40 is retracted at the same speed as 

; the continued leftward movement of tlie 

: ram 36, until the studs are completely 

; witliin the bushes. The two rams then 

i SO ijeparate leaving the .studs withiji the 
bushes. The function of the guiding 
plungers 42 is to ensure that the bushes 
; of the inner link shall be correctly located 

to receive the studs, and to guide the 
55 latter into the bushes, 
' At station C outer side plates 44 are 

fed one at a time to one side of the guide- 
vfdy so that each side plate stands on 
edge with the line joining its holes hori- 
60 zontal and in a position to span the gap 
between two adjacent inner links, with 
its holes opposite the two bushes. On 
the opposite side of the guideway is a 
fcced anvil 46, and on the same 'side is 
a ram 48 the object of which is to force 



the side plate 44 over the ends of the 
studs 34, these studs being supporcel 
upon the anvil 46. The ram 48 has slid- 
ing within it two centering plungers 50 
which arc held extended by springs in the 70 
same way as the plungers 38 and 42. The 
free ends of these plungers are in the 
form of obtuse-angled conical points, seen 
more clearly in Figure 20, which as the 
ram advances enter corresponding 75 
coimtersinks or recesses in the ends of 
the studs. The plungers are a close fit 
in the holes in the side plate througli 
which they pass, and it will be seen that 
after tlie points of the plungers have 80 
engaged the couutei-sinks in the studs the 
holes in the side plate wilil be accurately 
centred with respect to the studs, so that 
when the ram 48 presses the side plate in- 
ward (the plungers 50 meanwhile retreat- 85 
ing within the ram) the holes in the side 
plate will slide easily over tlie ends of 
the studs. 

At station D there is a similar anvil 
52, ram 54 and centering plungers 66 9.0 
which are arranged oppositely with 
respect to those at station C and which 
pre.ss the side plates 58 on the other side 
of the chain on to the ends of the studs 
34. From this point the chain is fully 95 
asseniMed but it is subjected to a final 
operation at station E, which consists in 
"■Pplyiiit? to opposite sides of it two roms 
60. Tlie move:nents of the rams 48 and 
54 are such that the side plates are not iOO 
pressed to their final positions over the 
studs, and the purpose of the rams 60 is 
to complete the pressing operation, the 
working faces of these rams being so 
adjusted that they approach one another 105 
to a distance equal to the desired final 
width between the outer faces of the outer 
side plates. Thus it is ensured that the 
clearance between the outer and inner 
side plates shall be uniform throughout 
the chain. The faces of the rams 60 are 
provided with holes to clear tbe ends of 
the studs which project slightly from the 
side plates, and in these holes are adjust- 
able plugs which will be described later, il5 
the ends of which are set back slightly 
from tbe faces of the rams by a distance 
equal to tlie amount by which the ends 
of the studs are to project beyond the 
outer faces of the side plates. 

The feed rack 26 and the rams 30, 36, 
48, 54 and 60 are driven by cams on a cam 
shaft 62 which extends from end to end 
of the machine on one side as shown in 
Figures 6 to 13, this cam shaft being 125 
driven by a silitable motor (not shown) 
through a dog clutch 64. 

Referring to Figures 13 to 18, the feed 
rack 26 is fixed to a slide 66 which slides ' 
horizontally in guideways 68 in a bracket - 
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.70, whicJi is in the shape of an inverted 
letter L and the vertical part of which has 
a slide 72 sliding- in vertical guideways 
74 fixed to the frame of the machine: 
The slide 66 has a vertical slot 73 in 
' which slides a shoe 75 carried by a pin 
7G which extends through a horizontal 
. slot 78 in the horizontal part of the 
bracket 70 and is fixed to an arm 82 
40 carried by a horizontal transverse spindle 
84. . This spindle also carries an arm 86 
connected by a link 88 to a pivoted arm 
90 on which is mounted a cam follower 
roller 92. A cam 94 on the cam shaft 62 
i5 co-operates with the cam follower as 
shnwn in l?igure 13, and as will be clear 
this cam ^rill cause the slide 66 and with 
it the feed rack 26 to reciprocate in a 
horizontal direction. The lower end of 
-^0 fhe bracket 70 is connected by a pin and 
slide to one end of the pivoted lever 96, 
the opposite end of which carrias a cam 
. follower roller 98 which is engaged by a 
cam 100 carried by the cam shaft 62, 
'^25 which causes the bracket 70 to be reci-. 
procated vertically. ■ The cams are" so 
arranged .as to cause rapid movements 
separated by delays of considerable dura- 
tion, and the setting of the cams is such 
as.to cause the slide to describe a rect- 
angular path shown in Figure 18 which, 
as wiLL be seen, is the same as the path' 
described with reference to ITignres 2 to 
5, as seen" from the opposite side. 
35 Station A is illustrated in Figure 8 
- which, in common with Figures 9 to 12, 
is a cross section seen from the. left of 
.-- Figures 6 and 7, that is to say,, looking 
downwards in Figure 1, This figure 
^(3 shows the fixed a4ivil 32 and the sliding 
■ .. ram 30 which is connected by a link 102 
to the upper end of the pivoted lever 104 
-carrying a cam follower roller 106 
engaged by a cam: 108 on the cam shaft 
^5 62, this cam being so. timed, as to move 
the ram 30 into engagement with the 
inner link diiring a dwell in the move- 
ment of the inner links along the guide- 
way 20. 

50 At station B (Figures 9 and 19) studs 
are fed from a hopper, not shown, through 
two separate tubes 110 placed side by side. 
From these tubes the studs enter holes in 
a stud magazine 112 (Figure 23) . This 

55 magazine is in the form of a disc, the 
thickness of which is the same .as the 
length of the studs. It is mounted on a 
spindle 114 between plates 116, which fit 
it .closely at the sides. In this disc is a 

^0 series of pairs of stud-carrjring holes 117, 
the holes of each pair lying along a 
radius. The edge of the jAate is formed 
with ratchet teeth 118, and a pawH 120 . 

;- pivoted to "the feed' ract 'slide "66 co- 

65 operates with these ratchet teeth to turn 



the disc through an angle equal to the 
angle between successive pairs of holes 
during the latter part of each forward 
stroke of the feed rack. A spring pressed 
pin 122 co-operating with countersunk 70 
holes 124 in the disc eubures that the disc 
shall not overthrow — ^that is to say it 
ensures that the disc will come to rest in 
an exact position. It will be seen that 
every time a pair of holes comes opposite 75 
tlie outlet from the tubes 110, a pair of 
studs will enter the holes. If any stud 
is too iong the excess length will project 
beyond the side of the disc and the pro- 
jecting end will remain in the feed tube 80 
thereby preventing the disc from rotating 
and also preventing the feed rack from 
moving io its fxill extent. The same thing 
will happen if a stud is too short, because 
the stud which follows it will then pro- 85 
ject beyond the end of the feed tube into 
the hole in the disc. As will be ex- 
plained hereinafter any interference with 
the free movement of this feed rack 
causes the machine to stop. ^ 90 

At a position diametrically opposite to 
the outlets from the tubes 110 the studs 
are brought opposite the plungers 38, 42, 
which are clearly shown in Figure 19, 
which also shows the springs 37*, 41 95 
which maintain the plungers extended to 
allow them to recede into the rams 36, 
40. The operation of these plungers has 
already been described, and it is therefore 
unnecessary to repeat the description. 
The ram 36 is connected by means of a 
link 126 to a pivoted arm 128 carrying a 
cam follower roller 130 actuated by a cam 
132 on the shaft 62. The ram 40 is oper- 
ated in a similar way through a link 105 
134, a pivoted arin 136, a link 138 extend~ 
ing across the machine., an arm 140, a 
cam follower 142 and a cam 144, the two 
rains 132 and 144 being so shaped as to 
bring about the movements described dur- 
ing a dweill in the feed movement of the 
inner links. 

Station C is shown in Figures 10 and 
20- At this station the outer side plates 
are stacked in the magazine 146 from 115 
which they are fed by gravity through 
a curved guide 148 to a recess or rebate 
149 in. the face of a vertical feed slide 150 
at the lower end thereof. This feed slide 
is reciprocated by means of -a pivoted *^20 
leiver 152, a link 154, an arm 156 carrv^- 
ihg a cam follower. 158 and a cam 160 all 
as shown clearly in Figure 10. At each 
stroke of the feed slide a side plate . is 
delivered on to the guideway 20 in a 125 
position already described with reference 
to Figure 1, and it is centred by the 
.plungers 50 and forced over the ends of' 
the studs ' b;^ the ram 48 as previously 
described'. The ram. is connected by 
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means oi a link l^Z to a pivoted arm 164 
uciuated by means of a. link 166 from au 
aim 168 ou wiiich is a cam follower 170 
actuated \ry a cam 172. 

3 At station 1), Figures 11 and 21, the 
mrangements are very similar, the 
magazine for ihe stack of side plates 
r»eing represemed at 174 and the vertical 
feed slide at 176. The arrangements for 

10 reciprocating this feed slide are not shown 
in these figures; they are identical with 
those described with reference to Figure 
10. The ram 54 already described with 
reference to Figure 1 is connected by a 

i5 link 178 to a lever 180 carrj-ing a cam 
ioilower roller 182 actuated by a cam 184. 

At this station there is a device for 
causing a side plate to be omitted at pre- 
ueLermined intervals. This device con- 

§0 jsistd of an endless chain 186 carrying a 
cam block 188 and looped around a 
sprocket wheel 190. This sprocket wheel 
is rotated step by step by means of a 
ratchet and pawl mechanism actuated by 

25 a cam 192 acting through an arm 194 
and a link 196. A spring-retracted 
plunger 198 is airanged with one of its 
ends opposite the exit from the side-plate 
magazine and its other end lies against 

30 a lever 200 carrying a cam follower 202 
in the path of the cam block 188. When 
tliis cam block engages the cam follower 
202 the lever 200 will be rocked towards 
the left thereby pushing the phmger 198 

35 towards the left and causing its end to 
push the stack of side plates back into 
tlie magazine. This pushing back of the 
side plates lasts only for one stroke of t'le 
slide 176 witli the result that whenever 

40 the cam block 188 comes round a side 
plate will be omitted. Thus instead o* 
making a continuous length of chain the 
machine will assemble chain in predeter- 
mined lengths. At station C a hand- 

45 operated plunger 204 is provided so that 
tlie feed of side plates at that station can 
'he interrupted when desired. The slide 
176 is slotted to receive the plunger 198 
and the upper end of the slot is so located 

30 that it co-operates with the plunger to 
prevent the slide 17G from moving down 
further than it would do if its lower end 
were supported on a side plate. The 
reason for this will be explained herein- 

o3 after. 

Beferring now to Figures 12 and 22 
(station E) the left hand ram 60 is. con- 
nected by a link 200 to a pivoted arm 
208 carrying a cam follower 210 actu- 
• 60 ated by a cam 212 on the shaft 62. The 
right hand ram 60 is actuated by another 
cam 214 by means of a cam foillower 216, 
an arm 218, a Hrik 220, an arm 222 and a 
^ link 224. 

^ Reference has already been made to 



the fact that the rams 60 are provided 
with holes which register with the ends 
of the jointing studs. Referring to 
Pigtire 22, these holes are occapied by 
plugs 201 and are provided with adjust- "y^tj 
ing screws 203 engaging with screw- 
threaded bores 205 in the rams. The 
screw-thread enables the plugs to be 
adjusted so that their ends are set back 
a distance equal to the amount by which ,75 
the ends of the studs are to project beyond 
the outer faces of the link plates. This 
ensures that the amount of this projec- 
tion shall be equal on both sides of the 
chain. gQ 

The rams 60 are formed with forwai'd 
extensions 61 which meet together above 
the chain when the rams make their 
closest approach. These extensions pro- 
vide a positive safeguard against too small 83 
a distance between the otiter side plates. 
The rams 60 are carried by elides 63 with- 
in which they are adjustable longitudin- 
ally, this adjustment being effected by 
means of mtts 65. 90 

The inner links are fed to the rear end 
of the guideway 20 by gravity through 
a tubiilar chute 21, Figure 29. from a 
suitable hopper, not shown. This hopper 
may be similar to that shown in Figure Qo 
12 of British patent specification No. 
295,439. As the inner links are not con- 
strained or held in smy way on the guide- 
way when the rack 26 is raised, it is 
necessary to prevent them from being 100 
pushed forward by the weight of the 
links in the chute 21 during the pauses 
in the feeding movement. This is effected 
by a detent 23, Figure 29, vrhieh is 
guided vertically and moves in a notch i05 
25 in the guideway. A roller 27 
journalled on the detent is engaged by a 
horizontal silot 29 in a plate 31 fixed to 
the side of the rack 26, the arrangement 
being such that when the rack is in its 110 
lower position the top of the detent is 
flush with the surface of the guideway, 
while v»-hen the rack is raised the detent 
is raised into a position just in front of 
the first inner link on the guideway. Ii5 
Thus this link cannot move forward until 
the rack is in its lower position. If 
desired the detent may be urged upwards 
by a spring, in which case the slot 29 
would be dispensed with, the lower edge 120 
of the plate 31 serving to depress the 
detent. 

The finished chain is fed from the 
machine by means of a sprocket wheel 33 
which is rotated intermittently by means 125 
of a pawl 35 and a ratchet 37, the pawl 
being carried on an arm 39 i-ocked by 
ineans of a cam 41, an arm 43 (see Figure 
7) and a link 45. 

. The rams 30, 36, 40, 48, 54 and 60 are 130 
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pooitively moved in the- operative diree- 
i ion alia ai's retracted by means of 
6pi'ings, wiiicli are cieai'ly sliovm- in 
i^igures 8 and 12. The two vertical feed 

- 5 siiaes 150, 17(5 and the feed rack 26 aie, 
however, - actnated in= the feeding direc- 
tion by spring- action and are retracted 
positively. Tlins- in Figure 10 it will be 
seen that the spring 15tj moves the slide 

10 150 downwards, and a similar spring is 
used for the slide 176, while as seen in 
Figure 13 the spring 71 moves the slide 
70 downwards and the spring 89 moves 
the feed rack forwards. The object of 

15 this in the case of the feed rack is to 
enable this forward feed movement to be 
anested and in the case of the slides 150, 
176 to enable these "slides to move further 
than the- normal, in both cases for the 

20 purpose of actuating a slop mechanism to 
throw out the clutch 64 if certain failures 
in the feed operations oncur, or if incor- 
rect components are fed. It has already 
been mentioned that the feeding of a stud 

25 which is too long will cause the feed rack 
to be arrested before it reaches the end 
of its forward stroke, and the feed rack 
is also caused to be arrested in case of 
errors in the feeding of the inner links 

30 and of the studs, as will now be described 
with reference to Figure 24. 

Two feelers 226 ai-e arranged to slide 
vertically in guides at the side of the feed 
rack. Tliese feelers are urged downwardly 

35 by means of springs 228, and their lower 
ends abut against the roUers of each 
inner link as the rack descends to the 
position shown in Figure 2. The feelers 
extend sideways to the left as seen in 

40 Figure 1 to such an extent that the anvil 
32 is in their track. If. however, they 
are supported on the rollers of - an inner 
link the feelers will pass over the top of 
the anvil and the movement of the rack 

45 .26 will not be impeded. If, however, 
i" " there is no inner link present or even if 
a roller is missinf? from a link, one or 
Tioth of the feelers, will descend further 
i than the normal and one or other of them 

^6 will encounter the side of the anvil 32 
therebv stopping the forward feed move- 
ment of the rack 26. Two feelers 230, 
similar to those already described, are 
urffed downwards by means of springs 

55 232 into engairement with the studs 34 at 
station B. The lower erds of these 
feelers are provided with. Y notches so 
that when they are sxipportefl by the stnds 
34 their lower faces are at about the level 

60 of the axes of the studs as clearly sjio^- 
When thu?. eupnorted the^r are able to 
pa<=s over a ledire 234 (see also Ficrure 19) 
nnd tlms the rack 26 is not imneded. If, 
however, a stud is missine or if either of 
fiS them is too small in diameter, one or 



other ox the plungei-s 230 will encounter 
tUe efnd- of the ledge 234 therebj- sioppin^j; 
the forward movement of the feed racii 
26. The level of the upper surface at 
235, Figures 19 and 24, is such that it 70 
aci.s as an abutment to prevent over-feed- 
ing of the studs 34. It is therefore 
neeeosary to make flat the underneath side 
of the plus 42 to clear this abiitmeut. 

Kef erring now to Figures 25 to 28, the 75' 
sliding member 236 of the clutch 64 
(Figure 7) through which the cam shaft 
62 is driven, is provided with a pro jet- 
tion 238 the forward face of whicli is in- 
clined in the circumferential direction as 80 
seen most clearly in Figure 27, and it 
will be seen that if a stationary stop is 
placed in the path of the projection 238 
wJiere it will be encoujitered by the in- 
clined face on the projection, the result 83 
of the encounter will be that the clutch 
member 236 will he moved to the right as 
seen in Figure 27 thereby disengaging the 
clutch and stopping the machine. A bar 
240 seen also in Figures 8 to 12 slides 90 
horizontally in guides lengthwise of the 
machine. A lateral projection from this 
bar carries a cam follower roller 242 
engaged by a face cam 244 on the cam 
shaft 62. For tlie most part the face of 1>3 
the cam 244 is -flat, but it i.s provided yntli 
a • roeess 246 whicli enables the har to 
move to the -left as seen in Figure 7 under 
the influence of a spring, not shown. Tlie 
cam shaft 62 carries an edge cam 248 lOO- 
adjacent the clutch 64, and this cum co- 
operates with a pivoted lever 2o0 wliich, 
as seen in Figure 25, is formed with a 
stop 252 having an inclined face, which 
stop, when the lever is rocked in an anti- lOS 
clockwise direction as seen in Figure 25, 
is in the path of the projection 238. The 
lever is urged in a clockwise direction by 
a -Spring 264 and the cam 248 has a por- 
tion of small radius 2-30 which allows ItO 
the lever to swing clockwise under the 
influence of the spring, thus withdrawing 
the stop 252 from the path of the pro- 
jection '238. So long as this action is 
allowed to take place at each rotation of 11^ 
the cam shaft, the clutch will reriiain in 
engagement, but if the lever 250 is pre- 
vented from rocking clockwise^^ v.'herehy 
the stop 252 remains in the path of the 
projection 238, then the encounter 12tt 
between these two parts will move the 
clutch member 236 as previously described 
so as to declutch the machine. 

■A' tailpiece 258 on the lever 250 co- ^ 
operates with the cxtreiuiiy of the bar 123 
240. The reciprocatory movement of this 
bar is so timed that whereas its extremity 
is opposite the tailpiece during the greater 
part of the rotation of the cam shaft as 
indicated at X in Figure 26, this ex- 
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tremity is witlidrawn to a position clear lower end of the slide 150 the spring 153 
of tile tailpiece, as indicated at Y, dur- will cause the lever 152 to move ftutUer, 
ing the period wlien th.e part 256 of the thereby causing the extension 276 to move 
cam permits clockwise swinging of the the lower end of the latch. 270 further to 

S lever 250. It will be clear therefore that the right, as seen in Figure 10, thereby 70 
if the bar 240 is detained in the position bringing a part of the latcb into the 
X during this latter period, the stop 252 notch 272, Thus ihe bar 240 under these 
will be maintained in the path of the pro- conditions is unable to move from X to Y 
jectiou 338 thus causing de-clutching. It and de-clutching will occur. An exactly 
-10 will also be appreciated that the bar 240 similar latch 280 is provided for the feed 75 
can be detained in the position X because slide 176 at station D, this latch co-oper- 
itij movement from X to Y is causea by a ating with a notch 282 in the bar in 
spring. precisely the same manner as described 

Tlie retention of the bar 240 in the in connection with the Qatch 270. 

15 position X occurs when the feed rack 26 As previously explained, when the feed- 80 
is prevented from completing its forward ing of side plates is interrupted momen- 
movement through any of the causes tarity t>y the plunger 198, the feed slide 
previously described, or when either of 176 is prevented from moving downwards 
the feed slides 150, 176 performs an exees- beyond the normal, with the result that 

.20 sive downward movement in consequence the latch 280 performs its normal move- 85 
of the absence of a side plate at station C ment and the machine is not de-cltitched. 
or station D. deferring to Figures 13, There are certain details of the machine 
15 and 28 a latch 260 is pivoted about an shown in the drawings which are not 
axis lying lengthwise of the machine and essential to its operation and need not 

■25 is urged in the anticlockwise direction by therefore be described in detail. Thus 90 
a spring 262, and in the opposite direc- in Eigure 6 there is shown a brake 286 
tion by means of a short extension 264 by means of whicb the cam shaft 62 may 
of the' arm 86, this extension abutting be broim:ht to rest quickly when the 
asjainst the tailpiece 266 on the latcli 260. clutch 64 is thrown out, while a hand- 

30 Tbe bar 240 is provided with a notch 268, wlieel 288 is provided which can be placed 03 
Figure 28, through which the lower end in gear with the cam shaft to enable the- 
of the latch 260 passes, and the timing machine to be turned slowly by band for 
of the latch in relation to that of the bar the purpose of setting the rams and other 
is such til at if the arm 86 performs its tools. 

35 normal movements the end of the latch Having now particularly described and 100 
is j.'lear of the notch 268 when moveij^ent ascertained tlie natiire of our said inven- 
of ihe bar froaii the position X to Y is tiou and in what manner the same is to 
perniittefl by the cam recess 246; while be performed, we declare that what we 
if iiie luiii 8G fails to make its complete claim is : — 

40 movement in consequence of the arresting 1. A machine of the kind refeiTed to 105 
of the feed rack 26 in its forward move- for assembling the components of a jointed 
liieiit , the lower end of the latch 260 will link chain of the roller type, comprising 
be within the notch 268 when the bar is in combination an intennittently moved 
otLerwise free to move from X to Y. locating means to which inner links are 

45 Hence the bar will be detained in the fed and v.-hich locates them in correct 110 
position X and declutching will occur. spaced relationship with the axes of all! 

Referring now to Figures 10 and 28, their bushes in a horizontal plane and 
a latch 270 is pivoted similarlj- to the moves them step-by-step, means for in- 
flate !i 260. its lower end swinging through sertiiig jointing studs into the bushes of 

30 a notch 272 in the bar 240. The spring the inner links at one station, means at 115 
274 tends to rotate the latch clockwise a later station for placing outer side 
while an extension 276 of the lever 152 plates in position at the sides of the suc- 
tends to swing the latch in the opposite cession of inner links, and means for 
direction during the downward movement thereafter assembling said outer side 

S5 of the slide 150. The lower end of the plates with the jointing studs within the 120 
latch is provided with a notch 278 which, bushes. 

when the lower end of the feed slide 150 A machine according to Claim 1, 
is supported on the edge of a side plate wherein the inner links rest upon a smooth 
whicji has been fed to the assembly posi- horizontal guideway and wherein the 

<S0 tion, straddles the bar 240 as shown in locating means comprises a horizontally 125 
Pigure 10. The tiniing of the various disposed rack surmounting the guideway, 
rauis is such that the cam permits the bar the teeth of which have a pitch equal f*^ 
to move from' X to T while the latch is the pitch of the chain to be assembled 
in the position shown. Tt will be clear and are directed downwardly, means being 

®S tliat if there is no side plate beneath the provided for moving the rack in a cyclical *3(> 
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path comprising a forward movement 
along the horizontal guideway with its 
teeth in proximity to the guideway 
through a distance equal to two chain 
o pitches, an upward movement, a return 
liorizontal movement in the raised posi- 
tion, and a downward movement to bring 
its teeth again into proximity to the 
guideway. 

*10 3. A machine according to Claim 1 or 
Claim 2 wherein jointing studs ai'e in- 
serted two at a time into the adjacent 
bushes of two inner links hy means of a 
pair of inserting plungers, such for 
15 example as 38. 

4r. A machine according to Claim 3 
wherein a pair of guiding plungers such 
. for example as 42 are provided, which are 
caused to enter the bushes from the side 
■ "20 remote from the inserting plungers prior 
to the inserting movement and "are 
retracted during the inserting movement. 

5. A machine according to any preced- 
ing claim, wherein the forcing of the side 
^ plates on to the jointing stnds is, effected 
by means of a ram such for example as 
♦48 provided witli a pair of spring-pressed 
centering pilungers such for example as 
50, the free ends of which are in the form 
^ obtuse-angled conical points and which, 
when .the ram advances, extend tliroiigli 
the holes in the side plates, engage 
countersinks . or recesses - in the.' ends of 
the : studs thereby centeriiig them with 
■35 respect . to the' holes, in the side plates, 
' aind thereupon ret ire. within the rain dur- 
- Jng the pressing opei*ation. 

.6. A machine according to any preced- 
ing claim, wherein the outer side plates 
.^0 on opposite sides of the chain are pressed 
: on to the studs at positions spaced apart 
along the length of the chain.. 

"7: A macliine according to any preced- 
ing jclaim wherein each, inner liji.k is_sub- 
'-45 jected, prior to the insertion of jointing 
studs, to a pressing operation for exiimple 
by means of a ram such as 30 co-operat- 
ing with an anvil such as 32 for the pur- 
pose described. 
-^0 8. A Tuachihe according to iany preced- 
ing claim wherein the outer side plates on 
opposite sides of the chain are subjected 
to a final pressing operation for example 
by means .of two rams such as 60 for the 
purpose described. 



9. A machine according to any one of 
claims 2 to 8, wherein the feed rack is 
provided ■ with > feelers (for example 2'2&) 
' engaging the rollers of. tJie innei' liui^o 
and co-operating, wilh a oiop ^lor 00 
example ei2; whereby ihe feed iuovcmeiic 
of the feed rack is interrupted if either 
of the feelers descends beyond its nonnal 
roller-supported position, for the pur- 
pose described. 65 

lU. A machine according to any one of 
claims 2 to 9, wherein the feed rack is 
provided with feelers (lor example 232) 
engaging the pair of jointing stud a and 
co-operating with a stop (lor example 70 
234) whereby the feed movement of the 
feed rack is interrupted if either of the 
feelers descends beyond its normal stud- 
supported position, for the purpose 
described. , 75 

11. A machine according to any pre- 
ceding claim, wherein the pairs of joint- 
ing studs are fed into holes in a mova])le 
stud-magazine (for example a rotatable 
tlisc such as 112) which is moved to tr^is- . 80 
fer each pair of studs to the inserting 
position. 

12. A machine according to Claim 11 
wherein the stud-magazine is moved as 
aforesaid by the feed slide and is of a 85 
witlth eguai to the length of the jointing 
studs, wherebj- if studs of incoiTCCt 
length are fed to -the holes therein it can- 
not be moved wherebj- the movement of 
the feed slide is interrupted, for the pur- go 
pose described. 

13. A machine according to Claim 8 
wherein the faces of the two rams are 
provided with recesses for the reception 

of the ends. of. the studs of such a depth 95 
as to ensui'e that the studs sball project 
from the side plates to equal extents on 
both sides of the chain. 

14. The macbiuG for assemblinf? jointed 
Link chains substantially as described with 100 
reference to the accompanying drawings. 



Dated this 26th day of September, 1932. 

For the Applicants : 
Gllili, JENlsriNGS & EYEBY- 
. CLAYTON, 
. Chartered Patent Agents, 
51/52. Chancery Lane, London,' W.C. 2. 
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